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(薬drug) + (論theory, logic)
・基礎医学から臨床医学へ
・一生涯学び続けることを求める















治療効果 therapeutic effect と有害






a. 促進 と 抑制
stimulation & inhibition
b. 直接効果 と 間接効果
direct effect & indirect effect


























奏効機序 治療効果 therapeutic effect
薬物
細胞→組織→器官（系）→個体

















80 Drug Groups : prototype drugs
Almost all of the several thousand drugs can be 
arranged in about 80 groups. 
Many of the drugs within each group are very 
similar in pharmacodynamic actions and often in 
their pharmacokinetic properties as well. 
For most groups, one or more prototype drugs
can be identified that typify the most important 
characteristics of the group. 
This permits classification of other important drugs 
in the group as variants of the prototype, so that 
only the prototype must be learned in detail and, 
for the remaining drugs, only the differences from 
the prototype. (Katzung, p.8)






B. Van der Waals’ bond
C. Hydrophobic interaction





van der Waals’ bond
Spontaneous distortion of electron cloud 
(momentary faint dipole dipole, δδ+, δδ−) may 
induce an opposite dipole in the neiboring molecule. 
Electrostatic attraction of very low strength 
Hydrophobic interaction





(2) Direct and indirect parasympathomimetics






At binding to and activation of nicotinic ACh receptor
At binding to and activation of muscarinic ACh receptor
イオンチャネル内蔵型 Gタンパク質共役型
Example of an enantiomeric pair with 




















































In studying the affinity and number of drug 
binding sites, receptors, use is made of  
membrane suspensions of different tissues.




Measurement of effect as a function of concentration
Vasoconstrictor agents can be examined in isolated 
preparations from different regions of vascular tree.





receptive substances (Langley, 1904)
Corpora non agunt nisi fixata. 
(Agents do not act unless bound.)
(No binding, no action!) No career, no job.
(Ehrlich, 1914)
'agon' (Gk.) struggle, contest; 





L + R ⇔ LR → 反応
E／Emax = f(S) = f(α [LR]) = 
αX [L]n／(EC50n + [L]n) 




E／Emax = f(S) = f(α [LR])
S
E／Emax = αX [L]n／(EC50n + [L]n) 
α: efficacy（固有[内因]活性）
完全アゴニスト
full agonist （α = １）
部分アゴニスト
partial agonist （0< α < １）
拮抗薬 (neutral) antagonist （α = 0）
インバースアゴニスト








log [薬 物 (M)]
α: efficacy（固有活性）
full agonist （α = １）
partial agonist （0< α < １）
antagonist （α = 0）
inverse agonist （α< 0）
Molecular mechanisms of drug-receptor interaction
Agonists-Antagonists





















α=0.410   M
10   M-7
-6
-510   M
-5













































receptors increase the 






















-8 -7 -6 -5 -4
受容体占有率と効果（反応）











                    k+1
      [D] + [R] 　⇔ 　[DR]
                    k-1
[D] [R]




Analysis: Schild plot (Schild, 1947)
Schild plot; Schild regression; Schild analysis
equal fractional occupation=equal response
{Control} {in the presence of antagonist (Inhibitor, Blocker)}
[L] [L']
--------- =  ------------------------
KD + [L]    KD (1+ [I]/KI) + [L']
[L']/[L] - 1 = [I]/KI
log([L']/[L] - 1) = log[I] - logKI
dose ratio: [L']/[L] = x
log(x-1) = -logKI - pAx
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A + R ←-→ AR  → 反応
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Abnormal posture in mouse given morphine
Luellmann, Heinz et al:
Color Atlas of Pharmacology Thieme, 2000, p.53




















































Quantal (all or none) 
dose-effect plots.
Shaded boxes (and the 
accompanying curves) 
indicate the frequency 
distribution of doses of 
drug required to produce 
a specified effect; 
ie, the percentage of 
animals that required 
a particular dose 
to exhibit the effect. 
薬理作用 有害(中毒)作用 致死作用小量 大量
用量治療量 （極量）









































































































































































From drug synthesis to approval


新薬開発力のある国はわずか！
新薬の開発においては、医学や薬学だけでなく理学、工学など
幅広い分野の技術が必要で、しかもゲノムやＩＴなど最先端で高度
な知識・技術が求められる。
こうした技術力を備えている国は世界でも１０カ国にも満たない。
日本はそれらの国々の中でもトップクラスの技術を持つ国として、
世界中で認められる新薬を開発している。日本で開発された医薬
品は、世界中の患者の治療に使われている。
新薬創出サイクル
